This study attempts to fill the gap in existing research on the drivers of total factor productivity growth (TFPG) in Malaysian food industries by employing a parametric statistical method and applying it to the country's food-manufacturing sector. Based on the model, the factors affecting output growth in Malaysian food industries are individual contributions of capital, labour, and materials, as well as the combined contributions of the quality of these inputs expressed as TFPG. Our results for the food-manufacturing sector depict characteristically low productivity levels. The contribution of TFP growth for 13 out of 27 food industries was negative during the full period of analysis and the sub-period 1987-2000. Eleven industries were found to have contributed negatively to TFPG over 1971-1979 and 1980-1986. What explains our findings is the low quality of inputs into these food industries, which are input-driven rather than TFPG-driven.
Introduction
The food manufacturing industry in Malaysia plays a significant role in the economy. It serves not only as a source of employment but also a market outlet and added value for primary agricultural products. Under the Industrial Master Plan (IMP) for 1986-1995, the food processing industry was identified as a top priority for industrial development. This was determined on the basis of its potential contribution to manufacturing development, particularly with respect to employment generation, foreign exchange saving and value added creation. In addition, the rationale for the development of this sector lies with the fact that the industry has a strong linkage with other sectors of the Malaysian economy (MIDA) [1] .
Food, a basic necessity, has always provided ample opportunities for investment. These opportunities were given a boost when the Malaysian Government chose the food-processing sector as a priority sector in the context of its industrial policy. The Government's intentions were to see further growth of the local food-processing sector, especially through the utilisation of the local raw materials. Relevant government policies such as the National Agricultural Policy (NAP) and the first and second IMPs (for 1986-1995 and 1996-2005) were established to promote and provide direction for the development of the sector.
There is however a dichotomy in the structure of the Malaysian food processing sector. On the one hand, Malaysia has large food industries, which are well organised and use modern technologies. With ample capitalisation, they are in a position to keep abreast of the dynamic changes taking place in the sector; however, a large proportion of their raw material inputs are imported. On the other hand, the country has many labour-intensive medium and small industries (SMIs) which rely on lowlevel technologies. These SMIs are usually characterised by low levels of capitalisation, inefficient management, and constraints in access to credit, marketing, and supply of raw materials and labour. According to a 1990 survey by the Ministry of International Trade and Industry (MITI),
[2] the food SMIs constitute the largest group among these, amounting to 32 percent of all SMIs (MIDA) [1] . We note a striking growth differential between this sector and other manufacturing industries in Malaysia MIDA, [1] . A number of factors are responsible for the imbalance, ranging from industry-related problems such as inconsistent supply and low quality of raw materials, high labour costs and lack of skilled manpower, difficulties in securing finance and poor technological inputs, to problems relating to changes and implementation of government policies for industrialisation.
Our study attempts to fill this gap by providing a parametric statistical analysis based on the growth decomposition framework, which employs the Translog Divisia Index approach developed by Jorgenson et al. [3] , and applying it to assess productivity performance in Malaysian food manufacturing industries over 1971-2000.
The empirical literature on productivity performance of Malaysian industries has traditionally used two approaches to estimate TFPG: the growth accounting method, and econometric estimation methods. Employing the former approach, Syrquin [4] found TFPG of 3% for 1960-1970 and 0.5% for 1980-1989. Kawai [5] provided TFPG estimates of similar magnitude--2.5% for 1970-1980 and 0.7% for 1980-1990. Other studies based on the growth accounting framework include Gan & Soon [6] , who found TFPG of 1.6% for 1974-1995 and 2.2% for 1990-1995, and Ab. Wahab [7] , who estimated TFPG of 1.3% and for 1990-1997.
Econometric estimation-based studies include Thomas & Wang [8] , who found TFPG of 2% between 1960 and 1987. A World Bank [9] report estimated TFPG of 1.3% during 1960-1990, while Gan & Robinson [10] found that TFP was negative during the first half of the 1980s and positive over 1985-1991. Over a similar period, Zarina & Shariman [11] also found negative TFPG estimates. However, econometric estimation-based studies fall short on calculating the individual contributions to TFPG of the explanatory variables considered.
Estimation Technique
We apply the conventional growth accounting framework utilised by Stigler [12] , Abramovitz [13] and Kendrick [14] , and developed by Solow [15, 16] , with further refinements from Kendrick [17] Denison [18, 19] , Griliches and Jorgenson [20] and Jorgenson et al. [3] . The output of each industry is a function of capital, labour, raw materials, and time. It is assumed that the production process is characterised by constant returns to scale for each industry, so that the proportional increase in all inputs results in a proportional change in output. Competitive equilibrium (where factors of production are paid the value of their respective marginal products) is also assumed. The production function for ith industry can be represented as follows:
growth rates of capital, labour, and intermediate inputs,
rical TFPG studies of steps, as follows:
where output Q is a function of industrial capital input K, labour input L, intermediate input M, and time T, which proxies for technological progress of the food manufacturing industries.
The Divisia Index which is applicable to the above framework decomposes the output growth into the contribution of changes in inputs (such as capital, labour, and materials input growth) as well as TFPG. In other words, considering the data at any two discrete points of time, the growth rate of output Q for an industry over the period can be expressed as a weighted average of the plus a residual term typically referred to as the rate of growth of TFP. Hence the TFPG of each industry is computed as the difference between the rate of growth of output and the weighted average of the growth in the capital, labour, intermediate inputs.
According to Mahadevan, [21] empi the Malaysian manufacturing sector have mostly used the nonparametric translog-divisia index approach developed by Jorgenson et al. [3] . While this approach does not require the explicit specification of a production function, its main drawback is that it is not based on statistical theory; hence statistical methods cannot be applied to evaluate its reliability. This study attempts to contribute to the literature by taking a parametric approach instead.
We proceed in 
where, i indexes the industries and t indexes time;  is the output elasticity with respect to capital;  i the output elasticity with respect to labour; s  is th output elasticity with respect to material; a is the intercept, ,
is the residual term (and proxies for TFPG which captechnological process through, e.g., the quality of inputs), and all the variables have been log-transformed to reduce the problem of heteroskedasticity. Furthermore,  denotes proportionate change rate and is the difference operator.
Since the intercept a has no tures role in the calculation of gr  , owth rate and contribution of the productivity indicators, we propose a second step to calculate the growth rates and contribution of the productivity indicators. Equation (2) is transformed as: 
where is the growth rate of output,  Table 1) . To avoid problems of non-stationarity and spurious correlations (Engel and Granger, [22] ), we specify the model in first differences rather than in levels. Furthermore, in order to study the effect of government policies on sectoral productivity growth, we split the study period into three phases corresponding with the major policy changes, namely, 1971-1979, 1980-1986 and 1987-2000 . The 1970s witnessed the birth of Malaysia's era of export-oriented economy. The 1980s saw further diversification of the economy into higher value-added industries. The last period considered (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) witnessed further diversification of the economy into more advanced industries.
Empirical Analysis
Tables 2 l food manufacturing industries over the full period and sub-periods considered. The contribution of capital input to the output growth of food manufacturing industries was mixed during the entire period and sub-periods of 1971-1979 and 1980-1986 . Table 2 shows that the highest contribution of capital input in terms of the average annual growth rate was in the fish processing industry, and the lowest rate was in the coffee industry. The results indicates that the average annual growth rates of capital in the food manufacturing industries during 1987-2000 has outweighed the problems that were faced in the entire period and sub periods of 1971-1979 and 1980-1986 . It also shows that there was a direct effect of government policies and plans that were applied to the food manufacturing industries which had faced declining growth rates after the structural transformation that took place in the Malaysian economy in 1987.
The labour input contribution to g industries output growth is presented in Tables 2-5 . The average annual labour growth rates of some food industries reported a slowdown with negative growth rates. These industries are the other grain milling and biscuit factories industries. The slowdown of the labour input productivity growth could be attributed to the quality of labour input involved in the food manufacturing industries. This is in terms of labour contribution to total factor productivity growth that was mainly dominated by the factor of unskilled labourers and family owners whom have not attended any formal courses or training in food technology, but are merely following the traditional methods of food processing.
The material input contribution to ring industry output productivity growth is shown in Tables 2-5 . Even though Table 2 shows a slowdown in the average annual material growth rate, there were food industries averages whose annual growth rates of material input were high. The improvement of material productivity could be traced to the government policies that are supporting the position of food manufacturing among other non-resource-based industries. Those industries such as the electronics and electric industries especially in the sub periods of 1987-2000, contributed positively for most of the food industries. The slowdown of material inputs productivity growth rates could be attributed to the low quality of the raw materials and the technological inputs, which were mainly imported.
The use of total factor productivity ove oblem of single productivity indicators such as labour productivity and capital deepening by measuring the relationship between output and its total inputs (a weight sum of all inputs), thereby giving the residual output changes not accounted by total factor input changes. Being a residual, changes in total factor productivity are not influenced by changes in the various factors which affect technological progress. Examples here includes the quality of factors of production, flexibility of resource use, capacity utilisation, quality of management, economies of scale, and the like. Subsequently, the improvement and slowdown of total factor productivity contribution to food manufacturing industries in terms of average annual growth rates are dependent on the inputs used in the production of food industries, some of which were reported earlier to be of low quality and insufficient.
The contribution of total factor productivity growt e food manufacturing industries' output growth was found to be positive, with only 13 out of 27 food industries showing negative growth during the entire period of the study. The highest contribution of total factor productivity growth came from the other dairy products industry (3.0716%), based on the average annual growth rates. The lowest contribution on the other hand was from the manufacture of prepared animal feeds whose contribution was recorded as −21.746 percent ( Table 2) . Although the input terms contribution was improved during the sub period of 1987-2000, the total factor productivity growth declined to give a negative contribution in 13 out of 27 food industries, after the number of these industries had been reduced to 11 in the sub periods of 1971-1979 and 1980-1986 . This was due to the fact that the problem of low quality of input terms in the food industries and productivity growth of Malaysian manufacturing industries is input driven rather than total factor productivity driven as found by previous studies. As for firmed by Lall [26] . Newly industrialised Asian countries empirical evidence in the case of Malaysia, Maisom et al., [23] , Choong and Tham [24] and Elsadig et al., [25] , concluded that productivity growth in the Malaysian manufacturing industry is input driven rather than total factor productivity driven, and it is mainly dependent on Foreign Direct Investment (FDI). This was also conalso have input driven productivity as stated by Young [27, 28] and Kim and Lau [29] . Sarel [30] stated that some East Asian countries may face the same fate of the Soviet Union because these countries have invested primarily on labour and capital rather than in technology over the past few decades. 
Conclusions and Policy Recommendations
sults indicated that there was a provem the food manufacturing industry's productivity growth of the food-manufacturing sector in M This study fills the gap of extensive growth theory model by providing statistical analysis in a parametric form which removes doubts in the results generated. The factors affecting the output growth in the food industries as identified in this study using the established model are the individual contributions of capital, the labour, the material and the combined contributions of the qualities of these inputs expressed as the total factor productivity growth.
following the implementation of the government policies to support the role The re n im ent in alaysia's economic development. Prior to 1987 (the period of structural transformation in the Malaysian economy), the agricultural sector as well as the industries related to it witnessed a decline in growth and contribution to the Malaysian economy. From the analysis in this study, it could be seen that the contribution of capital, 80-1 is ha attr to the problem of low quality of input terms of the food 5) identified the food manufacturing Indusabour and material of food manufac g indu im Plans (1986-1995 and 1996-2005) . These plans were designed to improve the productivity performance of twelve industries among which is the food manufacturing industry. In contrast, the contribution of total factor productivity growth of 13 out of 27 food industries was found to be negative during the entire period and subperiod of 1987-2000. 11 industries were also reported to have contributed negatively during the sub-periods of industries and productivity growth of Malaysian manufacturing industries, which is actually input-driven rather than total factor productivity-driven, as found by previous studies.
This study shows that the food manufacturing industry is an important sector in Malaysia's economic development. The first and second Industrial Master Plans (1986-1995 and 1996-200 1971-and 19 986 . Th s been ibuted e indu opm T sides its connection with many Malaysia's economic sectors, is in its influence on the nation's diet. Furthermore, it plays a role as a strategic product, especially in time of political fluctuations and in the advent of war or famine. Therefore, the starting point for the policy recommendations is to offer policies that can help overcome the main problems of the food-manufacturing sector, esexception of palm oil, an estimated 70% of the raw materials required by the Malaysian food industries are imported. Improvement of the quality of the local raw materials will help to improve the final products.
peci Aim e ineff and lo o develop there m regable them to compete in the international markets and also help to reduce the dependency of the Malaysian food industries on imported raw materials. The level of skilled labour employed would usually reflect on the level of technology adopted. Therefore, before any improvements are implemented on technological and material inputs, there is the need to reduce the number of unskilled persons dominating the Malaysian economy in general and food industries in percale, and increase the amount of skilled labour in these industries. Technological input has been identified as a major constraint facing the Malaysian food manufacturing industry. The findings of this study reflected the relationship between technological inputs and the scale of production of small-scale food industries. Low technologies are adopted in the manufacturing processes, and the manual handling of materials is applied with low-quality control. The first step towards improving the productivity growth of the Malaysian food industries will be to modernise the technology used by small-scale industries in order to improve the quality of the food industries products, as well as to change their production methods. This must be started from the cultivation of the agricultural raw materials, in order to reduce the harvesting loss and also to produce good quality raw materials. Programmes should be designed to upgrade the small-medium industries (SMIs) involved in the food industries and to enable them to play an active role in Malaysia's industrial development.
Family members who have little or no training in food technology operate most SMIs in the food manufacturing industry. This poses a lot of management problems to the food manufacturing industry, in addition to existing financial problems faced by the food manufacturing industry due to its position in the manufacturing industry secto there is changes in the reality of productivity of M , Kuala Lumpur, 1985. r. Finally, the limitation of this study is that the department of statistics of Malaysia has changed the industrial classification codes of these industries; it made it very difficult to extend the data of these industries beyond 2000. In this regards, this study is limited to 2000, however alaysia's food industries if the data is extended beyond 2000.
